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The Stark process of treating dumps l was said to be explained by these results.
TESTING OF CYANIDE SOLUTIONS. 2
Free Cyanide.—The ordinary method of estimating the amount of free cyanide present in a liquid is by.titration with a standard solution of silver nitrate. Silver cyanide is formed, and redissolves in the excess of potassium cyanide until one-half of the latter has been decomposed. The equations are as follows :—
AgN03 + KCy = AgCy + KN03 AgCy + KCy = KAgCy2.
When one-half of the KCy present has been converted to AgCy, an additional drop of AgN03 solution causes the formation of a permanent white precipitate of AgCy. The amount of silver solution added is then read off, and the percentage of cyanide calculated. The equation of the end reaction is—
KAgCy2 -j- AgN03 = 2AgCy -f KN03.
A few drops of a 10 per cent, solution of potassium iodide are often added, in accordance with a suggestion made by J. S. MacArthur, to make the end reaction sharper, and to prevent inaccuracy through the presence of ammonia or other substances in which silver cyanide is soluble. The results are, however, slightly too high, owing to the presence in mill solution of alkali and the double'zinc cyanide. A. M'A. Johnston dissolves3 13*046 grains of triple crystallised silver nitrate in distilled water and makes up to a litre. He titrates by running this into 100 c.c. of cyanide solution (previously filtered if turbid) containing one or two drops of potassium iodide solution. Then each c.c. of AgN03 solution used represents 0-01 per cent. KCy in the cyanide solution.
Total Cyanide.—This includes the free cyanide (NaCy or KCy), hydrocyanic acid and the cyanide in the double cyanide of zinc, K2ZnCy4. An excess of caustic soda (say 5 c.c. of a 10 per cent, solution) is added to the solution, together with a few drops of the potassium iodide indicator and a drop or two of ammonia (Johnston). The solution is titrated with silver nitrate as before.
Protective Alkali.4—The solutions required are silver nitrate (as above), phenolphthalein, prepared by dissolving 1 gramme of the powder in 100 c.c. of 60 per cent, alcohol or methylated spirits; decinormal oxalic acid, N/10 C2H204, prepared by dissolving 6-3 grammes of oxalic acid crystals, C2H204.2H20, in distilled water and diluting to 1,000 c.c. ; potassium ferrocyanide, K4EeCy6, prepared by dissolving 10 grammes of K4FeCy6 in 100 c.c. of distilled water.
The test is as follows :—Measure into a conical flask 100 c.c. of cyanide solution. Add just sufficient silver nitrate solution to give a permanent
1  Rand Metallurgical Practice, vol. i., p. 394.
2  For full details of analysis and the testing1 of ores, see J. E. Clenriell, Chemixtry of Cyanide Solutions;  A. M'A. Johnston, Rand Metallurgical Practice, vol. i., pp. 322-379; MaoFarren, Cyanide Practice, pp. 28-86.
3  Johnston, Rand Metallurgical Practice, vol. i., p. 323.
4  For this account   *..........'      '   '
and to Dr. Caldecott.
4 For this account of the determination the author is indebted to Mr. A. M'A. Johnstonissolved gold, but in this case it was supposed that the presence of dissolved oxygen was necessary.
